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(54) SOUD POLYMER TYPE FUEL CELL 

(57)AbstraGt: 

PROBLEM TO BE SOLVED: To provide a solid polymer type fuel cell which promotes elimination of water out of 
the vicinity of a catalyst layer of the fuel cell, and can present reduction of cell performance caused by 
excessive water leakage of an electrode layer in a long-time operation or a large current output. 
SOLUTION: This fuel cell comprises a jointed body composed of a hydrogen- ion conductive polyelectrolyte 
membrane and a pair of electrode layers opposingly arranged respectively pinching the catalyst layer on both 
side of the polyelectrolyte film, a power generating part in which conductive separator provided with a gas 
supply flow path for supplying gas to the electrode layers and a gas discharge flow path for discharging gas from 
the electrode layers are alternately laminated, and a vibration giving means to add vibrations to the power 
generation part. 



LEGAL STATUS 

[Date of request for examination] 29.03.2002 
[Date of sending the examiner's decision of rejection] 
[Kind of final disposal of application other than the 
examiner s decision of rejection or application 
converted registration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner's decision 
of rejection] 

[Date of extinction of right] 



Copyright (C); 1998.2003 Japan Patent Office 



♦.NOTICES * 



iPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The zygote which consists of an electrode layer of the pair which countered both sides of the 
polyelectrolyte film of hydrogen ion conductivity, and said polyelectrolyte film on both sides of the catalyst bed, 
respectively, and was allotted. The generation-of-electrical-energy section with which the conductive separator 
equipped with the gas outflow way for discharging gas carried out the laminating by turns and which was 
matched for said electrode layer with it from the gas supply passage and said electrode layer for supplying gas, 
the polymer electrolyte fuel cell possessing an oscillating addition means to add vibration to a list at said 
generation-of-electrical-energy section. 

[Claim 2] The polymer electrolyte fuel cell according to claim 1 said whose oscillating addition means is 
ultrasonic rocking equipment arranged in contact with said generation-of^electrical-energy section. 
[Claim 3] The polymer electrolyte fuel cell according to claim 2 which said ultrasonic rocking equipment 
interlocks with the cell engine performance intermittently, and makes generate vibration. 
[Claim 4] The zygote which consists of an electrode layer of the pair which countered both sides of the 
polyelectrolyte film of hydrogen ion conductivity, and said polyelectrolyte film on both sides of the catalyst bed, 
respectively, and was allotted, The generation-of-electrical-energy section with which the conductive separator 
equipped with the gas outflow way for discharging gas carried out the laminating by turns and which was 
matched for said electrode layer with it from the gas supply passage and said electrode layer for supplying gas. 
The polymer electrolyte fuel cell possessing a means to pressurize intermittently at least one side of the gas 
supplied to said gas supply passage at a list. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the polymer electrolyte fuel cell of the ordinary temperature 
actuation mold used for the power source for a portable power source and electric vehicles, a domestic power^ 
source system, etc. 
[0002] 

[Description of the Prior Art] Fuel gas, such as hydrogen, and oxidizer gas, such as oxygen, are made to react 
electrochemically, and the polymer electrolyte fuel cell of an ordinary temperature actuation mold generates 
them. Moreover, the heat generated in coincidence by this reaction is also used. The base unit of a polymer 
electrolyte fuel cell is the following, and is made and constituted. The catalyst bed which uses as a principal 
component the carbon powder which supported the metal catalyst of a platinum system is stuck and formed in 
both sides of the polyelectrolyte film which consists of a fluororesin which has a sulfone radical. Furthermore, 
the electrode layer equipped with gas permeability and conductivity is stuck and formed in the external surface 
of each catalyst bed. While fixing the zygote of these electrode layers and an electrolyte mechanically, the 
conductive separator plate for connecting the adjoining zygote of each other to a serial electrically is arranged 
on the outside of the electrode layer of a pair. The groove passage for supplying gas at homogeneity at an 
electrode layer is formed in the front face which counters the electrode layer of a separator plate. 
[0003] Fuel gas. such as hydrogen, is supplied to one side among the electrode layers of a pair, and oxidizer gas 
is supplied to another side. Hereafter, hydrogen is explained about the case where oxygen is used for oxidizer 
gas. as fuel gas. The hydrogen gas supplied from the exterior is incorporated by the electrode layer while passing 
the electrode by the side of hydrogen gas supply, i.e., the front face of an anode. Then, hydrogen gas spreads the 
interior of an electrode layer, and reaches a catalyst bed. If hydrogen gas arrives at the field to which the 
polyelectrolyte inside a catalyst bed exists, electrochemical reaction will occur between a polyelectrolyte and 
hydrogen gas. Hydrogen gas is ionized and is incorporated inside the polyelectrolyte film. On the other hand, in 
an electrode [ by the side of oxygen gas supply ]. i.e., cathode, side, oxygen gas is incorporated by the electrode 
layer while passing through a cathode front face, it passes through the interior of an electrode layer, and reaches 
the catalyst bed by the side of a cathode. The oxygen gas which reached the catalyst bed by the side of a 
cathode reacts with the hydrogen ion supplied from the anode side through the electrolyte membrane, and 
serves as a steam. At this time, an electron moves to a cathode from an anode through an external load. 
Migration of this electron is used as power. Moreover, since heat arises by the electrochemical reaction of such 
hydrogen and oxygen, while controlling the temperature rise of a cell by circulating cooling water inside a cell, the 
water warmed by the cell is used also as a source of heat energy. 

[0004] A polymer electrolyte fuel cell usually operates in the temperature requirement of the about [ 80 degrees 
C ] from a room temperature. Therefore, many of steams generated by the catalyst bed by the side of a cathode 
as a result of electrochemical reaction serve as water, and it dews near the catalyst bed. If this water that 
dewed stagnates near the catalyst bed, it will stop reaching the catalyst bed whose oxygen gas is a reactive site, 
and the cell engine performance will fall. On the other hand, if the steam made to mix beforehand into fuel gas 
dews and it stagnates to a catalyst bed in an anode side in order for the water generated by the cathode side to 
permeate the polyelectrolyte film, and to invade into a catalyst bed or not to dry an electrolyte membrane 
although water is not generated, hydrogen gas will no longer be supplied to a reactive site, and the cell engine 
performance will fall similarly. 

[0005] Then, in order for the catalyst bed which is a reactive site to get wet and to maintain condition good from 
before, various efforts, such as eliminating excessive generation water and dew condensation water adhering to 
an electrode layer, have been stepped up by giving a water-repellent finish at an electrode layer or enlarging the 
rate of flow of the gas which flows the front face of an electrode layer. 
[0006] 

[Problem(s) to be Solved by the Invention] However, removal of the water which generated or dewed depending 
on the service condition of a cell became difficult, and the electrode layer by which it was given a water- 



repellent finish had caused cell performance degradation, when it outputted for example, with high current 
density and water was generated in large quantities, or when a quantity of gas flow was made small. When still 
itiore excessive, the gas passageway of an electrode layer front face itself blockaded, and it often lapsed into the 
situation that the output of a cell is not obtained at all. This invention solves the above trouble, promotes 
exclusion of the water of a from near the catalyst bed of a cell, and aims at offering the polymer electrolyte fuel 
cell which can prevent the cell performance degradation resulting from ****** with the superfluous electrode 
layer at the time of prolonged operation and the cell output of a high current. 
[0007] 

[Means for Solving the Problem] Mechanical oscillation is given to a cell unit in this invention. Impression of a 
comparatively low vibration of a frequency is considered that big effectiveness is acquired to removal of the 
generation water which overflows and come to close a gas passageway rather than removal of the generation 
water which closed the permeability hole of an electrode. On the other hand, higher effectiveness is acquired to 
removal of generation water with which impression of a high vibration of a frequency like a supersonic wave 
plugs up the gas air hole of an electrode. Moreover, a pressurizer is prepared in a gas supply means, a quantity 
of gas flow is increased intermittently, and waterdrop is blown away. Temporarily, the rate of flow of the flowing 
gas expands a catalyst bed and an electrode layer, and stagnant dew condensation water is removed by the 
intermittent pressurization of distributed gas. 

[0008] In said electrode layer, giving a water-repellent finish is desirable. Water repellence is made into an 
ununiformity and the part which shows water repellence, and the part which is not so are made intermingled 
here. Thereby, the water generated by the catalyst bed becomes easy to ooze to the field by the side of a gas 
passageway through the part where it is not given a water-repellent finish. Moreover, since the part into which it 
got wet and water stagnated, and the part into which gas is flowing are intermingled at random, the rate of flow 
of gas increases. It is thought that the moisture which stagnated superfluously in the electrode according to 
these operations becomes is easy to be removed. Moreover, the hole penetrated in the thickness direction is 
formed apart from the gas permeability hole which itself has in the porous material used for an electrode layer. In 
a water-repellent porous body, since water permeates from the large part of an aperture, superfluous moisture 
oozes from this hole. Consequently, generation water becomes is easy to be removed by the gas stream. 
Moisture can be removed still more efficiently by there being along the part which counters a gas passageway, 
and desirable Chuo Line of a gas passageway with the large rate of flow of gas. and arranging two or more holes 
on seriate especially. 
[0009] 

[Embodiment of the Invention] The zygote which consists of an electrode layer of the pair which the polymer 
electrolyte fuel cell of this invention countered both sides of the polyelectrolyte film of hydrogen ion 
conductivity, and a polyelectrolyte thin film on both sides of the catalyst bed, respectively, and was allotted. An 
oscillating addition means to add vibration to the generation-of-electrical-energy section with which the 
conductive separator equipped with the gas outflow way for discharging gas carried out the laminating by turns 
and which was matched for the electrode layer with it from the gas supply passage and the electrode layer for 
supplying gas. and a list at the generation-of-eIectrical-energy section is provided. In the desirable mode of the 
polymer electrolyte fuel cell of this invention, the ultrasonic rocking equipment arranged on the oscillating 
addition means in contact with the generation-of-electrical-energy section is used. In other desirable modes of 
the polymer electrolyte fuel cell of this invention, ultrasonic rocking equipment makes it the cell engine 
performance interlocked with intermittently, and generates vibration. 

[0010] The zygote which consists of an electrode layer of the pair which other polymer electrolyte fuel cells of 
this invention countered both sides of the polyelectrolyte film of hydrogen ion conductivity, and a polyelectrolyte 
thin film on both sides of the catalyst bed, respectively, and was allotted, A means to pressurize intermittently 
the generation-of-electrical-energy section with which the conductive separator equipped with the gas outflow 
way for discharging gas carried out the laminating by turns and which was matched for the electrode layer with it 
from the gas supply passage and the electrode layer for supplying gas, and the gas supplied to gas supply 
passage at a list is provided. 

[0011] In the polymer electrolyte fuel cell of this invention, it is desirable to provide the high osmosis section of 
water permeability rather than the core part which an electrode layer becomes from the foam which has water 
repellence, and a core part. In the still more desirable mode of the polymer electrolyte fuel cell of this invention, 
an electrode layer makes a core part a subject and the osmosis sections are scattered in a core part. 
[0012] The above core parts and osmosis sections are formed by giving a water-repellent finish which gave 
unevenness to the foam which has a hydrophilic property. Although most of the electrode layer front faces may 
be given a water-repellent finish, it makes scattered in ** the parts which are not **** practice **** about a 
water-repellent finish, i.e., the osmosis section. The water repellent containing a fluororesin is used for a water- 
repellent finish. The hole which penetrated the electrode layer is sufficient as the osmosis section. Moreover, if 
it has the hole with a larger path than that of a core part by the porous body even if the osmosis section has 
water repellence, the same effectiveness will be acquired from waterdrop permeating the hole of the osmosis 



section. Bigger efFectiveness is acquired by forming the osmosis section in the part which counters a gas 

passageway. 

[0013] 

[Example] Hereafter, the example of this invention is explained, referring to a drawing. 
Example of «reference 1» Particle size was immersed in the chloroplatinic acid water solution in carbon 
powder several microns or less, and made the carbon powder front face support a platinum catalyst by reduction 
processing. The weight ratio of carbon powder and the platinum supported by the front face was 1:1. 
Subsequently, the carbon powder which supported this platinum was distributed in the alcoholic solution of a 
polyelectrolyte, and the slurry was prepared. On the other hand, aquosity dispersion (Daikin Industries. LTD. neo 
chlorofluocarbon ND~ of make 1) of fluororesin powder was made into the shape of a droplet, and was applied to 
the carbon nonwoven fabric with a thickhess of 400 microns it is thin in an electrode layer from both sides, and 
the ununiformity was made for fluororesin powder to adhere to the front face of a carbon nonwoven fabric. This 
carbon nonwoven fabric was dried, subsequently it heat-treated at 400 degrees C, and the carbon nonwoven 
fabric electrode 7 was obtained. 

[0014] Although water repellence was shown on the whole when the obtained carbon nonwoven fabric electrode 
7 was soaked in water, when time amount was formed for a few. water permeated the interior. In observation of 
the front face under a microscope, and a cross section, it was checked that the fields where the fluororesin is 
not applied by width of face of several mm from 30 microns are scattered. 

[0015] On the other hand, the aquosity dispersion of a fluororesin was applied and heat-treated to the same 
carbon nonwoven fabric at homogeneity. When this carbon nonwoven fabric was soaked in water, the water 
adhering to a nonwoven fabric front face became big waterdrop, and. partially, did not permeate the interior. 
[0016] The slurry which contains said carbon powder in one side of the carbon nonwoven fabric electrode 7 
which gave a water-repellent finish as mentioned above was applied to homogeneity, it dried, and the catalyst 
bed was formed. The field equipped with the catalyst bed for the two carbon nonwoven fabric electrode 7 
equipped with the catalyst bed was mutually piled up between facing each other and both on both sides of the 
polyelectrolyte film 1 whose thickness it is thin from the fluororesin which has a sulfone radical is 50 microns. 
Subsequently, these were dried. Here, both the die length and width of face of the carbon nonwoven fabric 
electrode 7 were 5cm, and both the die length and width of face of the polyelectrolyte film 1 were 8cm. The 
carbon nonwoven fabric electrode 7 has been arranged in the center of the polyelectrolyte film 1. Thus, being 
combined by the catalyst bed 2 which consists of the obtained electrode 7. carbon powder with which the 
polyelectrolyte film 1 and the carbon nonwoven fabric electrode 7 supported platinum at the zygote of the 
polyelectrolyte film 1 . and a polyelectrolyte was checked. 

[0017] The zygote of an electrode 7 and the polyelectrolyte film 1 was put with the separator plate 5 made from 
carbon which has airtightness from the both sides, and the cell was obtained. However; what carried out the 
three-piece laminating of the cell as showed drawing 1 was used for the cell for characterization. Thickness is 
4mm and, as for the separator plate 5, the 1mm gas passageway 4 is minced for each of width of face and depth 
[ a majority of ] by the front face in the same direction by cutting. Here, in order to insulate electrically between 
the separator plate 5 and the polyelectrolyte film 1 and to control exsorption of internal gas, the sealant 8 which 
consists of a fluororesin sheet was put among both. The end plate which served as the cooling plate to the 
both-ends side of the direction of a cell laminating of a cell was arranged, and by the pressure of 10 kgf/cm2, it 
pressurized in the direction of a laminating and fixed to it. It supplied so that the utilization factor might become 
60% to an anode about the hydrogen gas as fuel gas. On the other hand, it supplied so that the utilization factor 
might become a cathode with 20% about the air as oxidizer gas. Moreover, the thermostat was formed in each 
gas supply section, and it set up so that the temperature of distributed gas might become the same as cell 
temperature fundamentally. Moreover, humidification equipment was formed in the gas supply section, and 
humidity was set to it so that the dew point temperature of distributed gas might become low 1 5-35 degrees C 
from cell temperature. 

[001 8] Aging of the property at the time of making 300mA /of cells of this example of reference output with the 
current density of 2 cm is shown in draw in g 2 . In addition, in accordance with the property of the conventional 
cell of having given a uniform water-repellent finish, it is shown in an electrode as an example of a comparison. 
By the cell of the example of a comparison, the output declined greatly in 30 minutes after a start up. and it 
became operation impossible after about 60 minutes. On the other hand, although the engine performance fell a 
little at the time of a start up, as for the cell of this example of reference, the high engine performance was 
maintained over long duration. 

[0019] Example of «reference 2» This example of reference explains other methods of giving an uneven 
water-repellent finish to an electrode layer. On the front face of the nonwoven fabric made from carbon whose 
thickness is 0.4mm. the melting point sprinkled the paraffin powder whose particle size is 0.01 -0.2mm at 60-90 
degrees 0. Subsequently, this nonwoven fabric was left for 30 minutes in the thermostat held at 1 20 degrees C. 
Thereby, the paraffin powder which adhered on the nonwoven fabric was fused, and permeated the interior of a 
nonwoven fabric. It took out from the thermostat, and when the nonwoven fabric cooled to the room 



temperature was observed, the field where the nonwoven fabric was penetrated and paraffin permeated in the 
$hape of [ whose a diameter is 0.02-1 mm ] a cylinder was checked. It was immersed in the aquosity dispersion 
of the same fluororesin powder as what used this nonwoven fabric in the example 1 of reference, and dried. 
Subsequently, this nonwoven fabric was heat-treated at 400 degrees C for about 1 hour Since paraffin 
evaporates by the initial stage of heat treatment, the fluororesin which adhered on paraffin when a nonwoven 
fabric was immersed in the dispersion of fluororesin powder exfoliates from nonwoven fabric fiber by heat 
treatment. Therefore, even if the fiber of a part to which paraffin adhered is heat-treated, it is not covered with 
a fluororesin. On the other hand, when immersed in dispersion, fluororesin powder adheres to the fiber of a part 
to which the paraffin of a nonwoven fabric did not adhere directly. The fluororesin which adhered to fiber directly 
is fused by heat treatment, and the wrap hydrofuge film is formed in fiber It is smeared with the field which 
shows the water repellence penetrated in the thickness direction, respectively to the nonwoven fabric obtained 
as mentioned above, and a sexual high field is intermingled. 

[0020] When water was made to actually adhere to the front face of the processed nonwoven fabric, it was 
checked that water penetrates to the field of another side through the part which was smeared and was not 
covered with a sexual high part. i.e.. a fluororesin. The same polymer electrolyte fuel cell as the example 1 of 
reference was assembled using the processed nonwoven fabric. When the obtained cell was made to output with 
the current density of 300 mA/cm2 like the example 1 of reference, the cell continued the output stabilized 1000 
minutes or more. 

[0021] Example of «reference 3» This example of reference explains how to control the water permeability of 
an electrode layer by the roughness and fineness of the nonwoven fabric with which it was given a water- 
repellent finish. It was immersed in the aquosity dispersion of the same fluororesin powder as what used the 
nonwoven fabric made from carbon in the example 1 of reference, and the fluororesin was made to adhere on the 
surface of a nonwoven fabric. Subsequently, this nonwoven fabric was heat-treated at 400 degrees C for about 1 
hour, and the front face of nonwoven fabric fiber was covered with the fluororesin. Thus, the nonwoven fabric by 
which water repellent finishing was carried out to homogeneity was unfolded roughly, and it decomposed into the 
wafer Subsequently, water was agitated after supplying the carboxymethyl cellulose as a surface active agent 
and a binder for these to optimum dose ****** underwater Although a part of fiber of a nonwoven fabric was 
distributed for every fiber by agitating water, the lump of fiber remained. The nonwoven fabric was again 
produced using this carbon fiber The dense field which becomes the obtained nonwoven fabric from the fiber 
which was not distributed by previous churning, either, and the **** field which consists of fiber solidified once 
distributing were intermingled. 

[0022] It depends for water permeability on the aperture of opening on the front face of a porous body in a 
water-repellent porous body like the above-mentioned nonwoven fabric. Namely, compared with a hole with a 
small path, as for the hole with a large path, water tends to permeate the interior That is. the water which was 
more expensive than that of a dense field in the above-mentioned nonwoven fabric as for the **** water 
permeability of a field, and adhered to the front face is an assembly and a cone to a **** field. The same 
polymer electrolyte fuel cell as the example 1 of reference was actually assembled using the obtained nonwoven 
fabric. When the cell was made to output with the current density of 300 mA/cm2 like the example 1 of 
reference, the cell continued the output stabilized 1000 minutes or more. That is, it was checked that the water 
generated by electrode reaction and the solidified water are outside removable through the **** field of an 
electrode layer. 

[0023] Example of «reference 4» In this example of reference, by forming a through tube in a catalyst bed 
explains how to make easy removal of the water generated by the catalyst bed. A uniform water-repellent finish 
was given to the carbon nonwoven fabric using the aquosity dispersion of the same fluororesin as what was used 
in the example 1 of reference. Subsequently, carbon dioxide gas laser was used for this carbon nonwoven fabric, 
many detailed through tubes were opened, and the same fuel cell as the example 1 of reference was assembled 
using these. The fuel cell assembled using the carbon nonwoven fabric with which the hole whose 3-5 
diameters /are 50 microns was formed in the front face at random here at a rate of 2 cm Cell A The fuel cell 
using the carbon nonwoven fabric formed in seriate at intervals of 3mm along Chuo Line of the gas passageway 
of the separator plate with which the hole whose diameter is 50 microns counters Cell B The hole whose 
diameter is 100 microns the fuel cell using the carbon nonwoven fabric used by Cell A. and the carbon nonwoven 
fabric formed at same rate Cell C And the hole whose diameter is 100 microns uses as Cell D the fuel cell using 
the carbon nonwoven fabric used by Cell B. and the carbon nonwoven fabric formed at same rate. Here, the path 
of a hole follows about 10 times of the path of the carbon fiber used for the carbon nonwoven fabric as a guide. 
[0024] Aging of the property of four kinds of above cells was pursued. The result is shown in drawing 3 . As 
shown in drawing 3 . compared with the cell of the example of a comparison using the carbon nonwoven fabric 
which has not opened the hole, the output which was stable for a long time was obtained. Drawing^ 3 shows a 
property when current density makes the utilization factor of air 20% for the utilization factor of hydrogen 60% by 
300 mA/cm2. When current density was made into 500 mA/cm2 and the utilization factor of air was made into 
40% for the utilization factor of hydrogen 80%. the time s engine performance of the cell B using the carbon 



nonwoven fabric which arranged the hole regularly along Chuo Line of the gas passageway of the separator plate 
which counters, and Cell D was good. Moreover, the engine performance in which the cell D whose path of a hole 
is 100 microns was more expensive than the cell B whose path of a hole is 50 microns was shown. If current 
density and a utilization factor are gathered, since the rate of flow of the gas which carries it away will become 
small relatively to the generation rate of the water which must be eliminated, this is considered for the one 
where the path of a hole is larger to tend to eliminate generation water more effectively. 

[0025] «example 1» By this example, by adding vibration to a fuel cell explains how to promote discharge out 
of the fuel cell subsystem of the water generated by the catalyst bed. 3 eel laminating of the cell of a 
configuration was carried out conventionally [ the / same ] as what was used as an example of a comparison in 
the example 1 of reference. A metal end plate is arranged on the both-ends side of this layered product, 
respectively, between both is connected, and the layered product was pressurized. This obtained the cell unit 
(electrode surface product 100cm2). The obtained cell unit was fixed on the mechanical vibration base, and the 
cell unit was vibrated by 1-50 c.p.s.s continuously or intermittently during cell operation. In order to give a high 
vibration of a frequency on the other hand more, the ultrasonic diaphragm by the ultrasonic vibrator (output 
50W) was attached in the end plate of the same cell unit with the screw, and it fixed to it. At this time, between 
the end plate and the cell, acoustic wave attenuation sandwiched the acrylic resin which is an ingredient It is 
few, light and hard as an electric electric insulating plate in order to make more effective the exclusion 
effectiveness of the generation water by the supersonic wave. In addition, the electrical circuit which can adjust 
the output and output time amount was put side by side to the ultrasonic vibrator. 

[0026] 60%, the utilization factor of the hydrogen by the side of an anode supplied hydrogen gas and air to the 
cell so that the utilization factor of the air by the side of a cathode might become 20%. Moreover, a thermostat 
and humidification equipment were formed in each gas supply section, and the temperature of distributed gas is 
set as same extent as cell temperature, and it was made for 15-35 degrees C of dew point temperature to 
become low from cell temperature. 

[0027] the electrical potential difference of the fuel cell which equipped drawing 4 with these oscillating 
impression means — short-time aging is shown comparatively. When the output was continued with the current 
density of 300 mA/cm2, by the cell of the example of a comparison to which vibration is not impressed, the 
electrical potential difference fell greatly in 30 minutes after a start up. and it became operation impossible after 
about 60 minutes. On the other hand, as for the cell of this example which was able to add vibration, all are 
known by that the engine performance is improved. Namely, by the cell of the example which continued operation 
while giving vibration on the shaking table, although a cell property continued falling with the passage of time, the 
conventional cell which is an example of a comparison reached the steady state in the fixed phase, although the 
cell engine performance once fell in early stages. As for this effectiveness, what has higher oscillation frequency 
was more remarkable. It is thought that it has effectiveness in removal of the generation water which overflows 
and came to close a gas passageway although the method which gives vibration of a comparatively low 
frequency on such a mechanical oscillation base does not demonstrate effectiveness so much for removal of the 
generation water which closed the permeability hole of an electrode. 

[0028] In the thing which the effectiveness which promotes removal of generation water by the cell to which the 
supersonic wave was impressed made generate a supersonic wave continuously remarkably especially, most 
performance degradation was not accepted from immediately after the cell start up. It is guessed from this that 
a high vibration of a frequency has effectiveness in removal of generation water which plugs up the gas air hole 
of an electrode more. Also in the cell which operated the ultrasonic vibrator intermittently or intermittently, 
although the cell engine performance fell a little at the time of a halt of an ultrasonic vibrator, it was also 
understood that it revives rapidly immediately after the restart of supersonic vibration. Therefore, if mechanical 
consumption of the cell by energy efficiency, the noise, and vibration etc. is taken into consideration, the method 
which operates an ultrasonic vibrator intermittently on the occasion of utilization is more attractive. 
[0029] «example 2» By this example, the pressure of the gas supplied to a cell is intermittently made high, and 
how to promote exclusion of the generation water which stagnated near the catalyst bed or the electrode layer 
is explained. A gas cylinder (cylinder volume 1000cm3) is attached in the gas pipe which supplies anode gas and 
cathode gas to the cell unit (electrode surface product 100cm2) which carried out the three-piece laminating of 
the same cell as what was used for the example of a comparison in the example 1 of reference, and it enabled it 
to emit each inhaled gas in a gas pipe intermittently in an instant. Moreover, the check valve of gas is attached 
in the upstream of a gas pipe which attached the gas cylinder, and the gas emitted from the cylinder does not 
flow backwards, but it was made for a pressure to be effectively transmitted in the interior of a cell. The 
pressure sensor was formed near the cell connection of a gas pipe, and the electrical drive which is interlocked 
with a pressure sensor further, is made to drive a cylinder, and can impress a pressure to distributed gas was 
attached in the cylinder. 

[0030] The continuous corrosion test of the cell using this pressure impression equipment was performed, and 
aging of that property was pursued. When not operating pressure impression equipment according to this and the 
output was continued with the current density of 300 mA/cm2 like the conventional cell, the cell engine 



performance fell, so that continuous running became impossible in about 60 minutes. However, by the cell 
impressed intermittently, the cell property recovered the pressure of 5000-10000 pascals for 0.5 seconds at 
intervals of about 1 0 minutes at every impression of pulse **. This is considered that the intermittent 
pressurization of distributed gas twists a catalyst bed and an electrode layer temporarily for the dew 
condensation water with which the rate of flow of the flowing gas had expanded and stagnated to be removed. 
[0031] Although the pressure impression by the side of an anode and the pressure impression by the side of a 
cathode were synchronized in this experiment in consideration of the effect which it has on cells, such as 
breakage of the film by pressure impression, a pressure may be impressed separately, respectively. Moreover, 
even if it impresses a pressure only to one side by the side of an anode or a cathode, having effectiveness is 
fully guessed. Although it turned out that it is enough for recovery of the cell engine performance by the fuel cell 
subsystem used for the experiment about the time amount which impresses a pressure when there were 1 .0 
seconds from 0.5 seconds, it is thought that it depends for this time amount on the internal structure of a cell. 
Therefore, what is necessary is just to decide that it will be arbitration in consideration of these in the cell of 
different structure. Moreover, what is necessary is just to determine in consideration of the internal structure of 
a cell etc. similarly about impressed pressure. Furthermore, although the gas cylinder was used as a means of 
pressure impression in this example, other means, such as a system using an auxiliary bomb and a solenoid valve, 
may be used. 
[0032] 

[Effect of the Invention] According to this invention, the water which stagnated near the catalyst bed of a fuel 
cell or the electrode layer can be effectively removed out of a fuel cell subsystem, and smooth supply in the 
reaction section of the catalyst bed of oxygen is attained. Therefore, the fuel cell which maintains the high 
engine performance over a long period of time can be offered. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ Drawin g 1] It is drawing of longitudinal section showing the important section of the polymer electrolyte fuel cell 
of the example of this invention, and the example of reference. 

[ Drawing 2] It is the property Fig. having shown aging of the output voltage of the polymer electrolyte fuel cell of 
the example of reference of this invention. 

[Drawing 3] It is the property Fig. having shown aging of the output voltage of the polymer electrolyte fuel cell of 
other examples of reference of this invention. 

[Drawing 4 ] It is the property Fig. having shown aging of the output voltage of the polymer electrolyte fuel cell of 
the example of this invention. 
[Description of Notations] 

1 Polyelectrolyte Film 

2 Catalyst Bed 

4 Gas Passageway 

5 Separator Plate 

7 Carbon Nonwoven Fabric Electrode 

8 Sealant 
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